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(54) Plastic parts joining structure 

(57) In a structure for joining a first plastic part and 
a second plastic part, the first plastic part (21) is com- 
posed of at least one resin such as polyamide (PA), poly-; , 
butylene terephthalate (PBT), polyacetal (POM), poly- 
ethylene terephthalate (PET), or polyphenylene sulfide 



(PPS), while the second plastic part (22) is composed 
of high-density polyethylene (HDPE). Between the two 
parts (21 , 22), a metamorphic polyethylene layer (23) 
exhibiting a good joining property for both the first and 
second plastic parts (21 , 22) is interposed to join the 
parts. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the invention 

[0001] The invention relates to a structure for joining 
thermoplastic resin parts to each other. 

2. Description of Related Art 

[0002] In a fuel supply system of an automobile, mak- 
ing various parts out of plastic has been proposed for 
weight reduction. Since within a fuel supply system a 
fuel tank is a relatively large part, the use of plastic for 
this part largely contributes to weight reduction of the 
vehicle. Thus, in recent years, many different plastic fuel 
tanks have been implemented. 
[0003] When a plastic fuel tank is used, it is difficult to 
mount different members such as a fuel cut valve and 
onboard refueling vapor recovery (ORVR) valve to be 
connected to the fuel tank. When joining plastic parts, 
fusing is normally employed, but joining by fusing can 
be difficult depending on the type of resin, making it dif- 
ficult to improve airtightness or prevent the member 
from coming off. 

[0004] For example, Japanese Patent Application 
Laid-Open Publication No. HEI 10-71861 discloses re- 
lated art which is a mounting structure for a fuel cutoff 
valve to a plastic fuel tank. The mounting structure of 
the related art is described hereafter with reference to 
Fig. 6. 

[0005] A skin layer of a fuel tank 1 is composed of 
high-density polyethylene (HDPE) from the viewpoint of 
strength and durability. On the other hand, a fuel cutoff 
valve 2 is composed of polyacetal (POM). The differ- 
ence in materials employed for the fuel tank 1 and the 
fuel cutoff valve 2 leads to problems in fusing due to the 
difference in melting points of the respective materials. 
Consequently, joining the members stably for an ex- 40 
tended period of time is difficult. 
[0006] To solve this problem, in this structure, the fuel 
cutoff valve 2 is joined to a high-density polyethylene 
(HDPE) fuel cutoff valve mounting member 3 by insert 
molding Coining) first, and then the fuel cutoff valve 45 
mounting member 3 in which the fuel cutoff valve 2 is 
insert-molded is joined to the fuel tank 1. 
[0007] As another example, Japanese Patent No. 
2715870 discloses another related art which is a pipe 
joining structure which is described with reference to so 
Fig. 7. 

[0008] Apipe11 on oneside is composed of high-den- 
sity polyethylene (HDPE) corresponding to the material 
of a tank. On the other hand, a pipe 1 2 on another side 
is composed of polyamide (PA). This polyamide resin ss 
does not exhibit a good joining property with high-den- 
sity polyethylene so it is difficult to fuse these materials 
directly. 
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[0009] Therefore, the pipe 11 on the one side com- 
posed of high-density polyethylene (HDPE) is insert 
molded (joined) with the portion 1 3 of the pipe 1 2 on the 
other side. 

[0010] According to the aforementioned related arts 
for a joining structure for plastic parts, however, there 
have been probiems such as the following. 
[0011] First, a resin such as high-density polyethylene 
(HDPE) does not exhibit an excellent joining property 
with other resins such as polyamide (PA), polybutylene 
terephthalate (PBT), polyacetal (POM), polyethylene 
terephthalate (PET), or polyphenylene sulfide (PPS) so 
It is difficult to maintain a joined state and airtightness 
over an extended period of time. 

SUMMARY OF THE INVENTION 

[001 2] Therefore, it is an object of the invention to pro- 
vide a joining structure in which the joining structure of 
plastic parts is improved so that the joined state is main- 
tained as well as airtightness for an extended period of 
time. 

[001 3] In order to achieve the aforementioned object, 
a joining structure as a first aspect of the present inven- 
tion includes a first plastic part composed of at least one 
thermoplastic resin of polyamide (PA), polybutylene 
terephthalate (PBT), polyacetal (POM), polyethylene 
terephthalate (PET), or polyphenylene sulfide (PPS), a 
second plastic part composed of at least high-density 
polyethylene (HDPE), and a metamorphic polyethylene 
layer that comes in contact with both the first plastic part 
and the second plastic part for joining the first plastic 
part and the second plastic part. 
[0014] The joining property between such a resin as 
high-density polyethylene (HDPE) and other resins in- 
cluding polyamide (PA), polybutylene terephthalate 
(PBT), polyacetal (POM), polyethylene terephthalate 
(PET), or polyphenylene sulfide (PPS) is not particularly 
good. However, a joined state and airtightness can be 
maintained stably for an extended period of time by join- 
ing the two members with a metamorphic polyethylene 
that exhibits an excellent joining property with both of 
the members. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0015] 

Fig. 1 isaschematic drawing ofthe joining structure 
according to the present invention; 
Fig. 2 is a sectional view showing a structure of an 
embodiment of the present invention, in which a 
plastic fuel cut valve is joined to a plastic fuel tank. 
Figs. 3A and 3B are sectional views showing a 
structure for preventing the valve from coming off 
at the joined portion according to the present inven- 
tion. 

Fig. 4 is a sectional view showing an indexing mech- 
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anism at the joined portion according to the present 
invention. 

Fig. 5 is a sectional view showing an structure that 
improves airtightness of the joined portion accord- 
ing to the present invention. 
Fig. 6 is a sectional view showing the joined state 
of a plastic fuel tank and a fuel cut valve as a related 
art of the present invention. 
Fig. 7 is a sectional view showing the joined state 
of plastic pipes as another related art of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0016] Embodiments of the present invention will 
hereinafter be described. 

[0017] Referringto Fig. 1 , the joining structure of plas- 
tic parts according to the present invention, as well as 
the structure according to related art will be described 
schematically. 

[0018] As shown in Fig. 1 A, in the joining structure of 
plastic parts according to the related art, a first plastic 
part 21 is composed of at least one of polyamide (PA) 
or pofyacetal (POM), and a second plastic part 22 is 
composed of high-density polyethylene (HDPE). Fur- 
thermore, both parts 21 and 22 are joined by insert mold- 
ing or the like. 

[0019] On the other hand, in the joining structure of 
the present invention as shown in Fig. 1 B, the first plastic 
part 21 is composed of at least one of polyamide (PA), 
polybutylene terephthalate (PBT), polyacetal (POM), 
polyethylene terephthalate (PET), or polyphenylene 
sulfide (PPS), while the second plastic part 22 is com- 
posed of high-density polyethylene (HDPE). In addition, 
a joining layer composed of the metamorphic polyethyl- 
ene layer 2 3 is interposed between both parts 21 and 22. 
[0020] According to the present invention, reliable 
joining is obtained with a good joining property with 
polyamide (PA), polybutylene terephthalate (PBT), poly- 
acetal (POM), polyethylene terephthalate (PET), or 
polyphenylene sulfide (PPS) composing the first plastic 
part 21 and the metamorphic polyethylene layer 23. 
[0021] Reliable joining is obtained also with a good 
joining property with high-density polyethylene (HDPE) 
composing the second plastic part 22 and the metamor- 
phic polyethylene layer 23. 

[0022] Referring to Fig. 2, another embodiment will 
hereinafter be described in which a plastic member is 
mounted to a plastic fuel tank. 

[0023] A skin layer of a fuel tank 31 is composed of 
high-density polyethylene (HDPE), while a fuel cut valve 
is composed of polyamide (PA), polybutylene terephtha- 
late (PBT), polyacetal (POM), polyethylene terephtha- 
late (PET), or polyphenylene sulfide (PPS). 
[0024] The fuel cut valve 32 is formed with a flange 
portion 32A to which a metamorphic polyethylene layer 
33 is joined. In this case, with a good joining property 



between polyamide (PA), polybutylene terephthalate 
(PBT), polyacetal (POM), polyethylene terephthalate 
(PET), or polyphenylene sulfide (PPS) and the meta- 
morphic polyethylene layer 33, a joined state is main- 
5 tained stably for an extended period of time and airtight- 
ness is also maintained. 
[0025] In addition, the fuel tank 31 is formed with a 
mounting portion 31A which is composed of high-den- 
sity polyethylene (HDPE) just as is the fuel tank 31 . 
10 [0026] The metamorphic polyethylene layer 33 is 
joined to the mounting portion 31A. In this case, with 
good joining properties for high-density polyethylene 
(HDPE) and the metamorphic polyethylene, a joined 
state is maintained stably for an extended period of time 
? 5 and airtightness is also maintained. 

[0027] The present invention is not limited to the 
aforementioned embodiments and can include other 
embodiments. 

[0028] For example, in the case mentioned above, a 
20 fuel cut valve is joined to the fuel tank; however, an on- 
board refueling vapor recovery valve or another valve 
that can be assembled to the fuel tank may be used in- 
stead. 

[0029] The present invention is not limited to the join- 

25 ing of a fuel tank and a mounting member, and can in- 
clude a joining structure of plastic pipes. 
[0030] In addition to the aforementioned embodi- 
ments, the present invention can be also be structured 
as shown in Figs. 3A and 3B. 

30 [0031] Namely, as shown in Figs. 3A and 3B, a re- 
cessed portion 34A or a protruding portion 34B is pro- 
vided on a plastic part on one side. The recessed portion 
34A or protruding portion 34B is joined to the metamor- 
phic polyethylene layer 33 (by insert molding or the like) 

35 to improve the joining property and airtightness. At the 
same time, the performance for preventing the part from 
coming off can be improved. The number of recessed 
portions 34A or protruding portions 34B is not deter- 
mined in particular, that is, the recessed portion 34A or 

to protruding portion 34B may be a single circular groove 
(or a projection) or a plurality of circular grooves (or pro- 
jections). As for the shape of the projection, in addition 
to a rectangular shape or saw tooth shown in the figures , 
various other shapes may be employed. Furthermore, 

45 the recessed portion 34A or protruding portion 34B may 
be made a groove or projection formed at an area (lo- 
cally) rather than an elongated circular groove or pro- 
jection. 

[0032] As shown in Fig. 4, a stopper 35 may be pro- 
50 vided to the plastic part on the one side (the flange por- 
tion 32A of the fuel cut valve 32) to extend toward the 
plastic part on the other side (the fuel tank 31 ). By abut- 
ting the stopper 35 against the plastic part on the other 
side (the fuel tank 31), indexing of the joined position 
55 when joined is made easier, thus joining operation be- 
comes easier. 

[0033] Furthermore, as shown in Fig. 5, a recessed- 
protruding portion 36 may be provided on the plastic part 
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on the other side (the mounting member 31 A of the fuel 
tank 31 ) or the metamorphic polyethylene layer 33. By 
joining the recessed-protruding portion 36 at an area (by 
insert molding or the like), the joining property and air- 
tightness can be improved together with the perform- 
ance for preventing the part from coming off. In this case 
as well, the number of the recessed-protruding portions 
36 is not determined in particular. For example, the re- 
cessed-protruding portion 36 may be a single circular 
groove (or a projection) or a plurality of circular grooves 
(or projections). As for the shape of the projection, var- 
ious shapes may be employed, such as a saw-tooth 
shaped projection, in addition to the rectangular projec- 
tion or groove as shown in the figure. Furthermore, the 
recessed-protruding portion 36 may be made a groove 
or projection formed at an area (locally) rather than an 
elongated circular groove or projection. 
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1. 



A joining structure characterized by comprising: 

a first plastic part (21 ) composed of at least one 
thermoplastic resin of polyamide (PA), poly- 
butylene terephthalate (PBT), polyacetal 
(POM), polyethylene terephthalate (PET), or 
polyphenylene sulfide (PPS); 
a second plastic part (22) composed of at least 
high-density polyethylene (HDPE); and 
a metamorphic polyethylene layer (23) that 
comes in contact with both the first plastic part 
(21 ) and the second plastic part (22), for joining 
the first plastic part (21 ) and the second plastic 
part (22). 



2. A join Ing structure according to claim 1 , character- 
ized in that 

the first plastic part (21) is composed of a re- 
inforced thermoplastic resin. 

3. A joining structure according to claim 1 or 2, char- 
acterized in that 

the metamorphic polyethylene layer (23) is in- 
terposed between the first plastic part (21) and the 
second plastic part (22). 

4. A joining structure according to any one of claims 1 
to 3, characterized in that 

the first plastic part (21) is at least a part of a 
fuel cutoff valve casing, and the second plastic part 
(22) is at least a part of a mounting portion of a Dlas- 
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the second plastic part (22) is at least a part of the 
mounting portion of a plastic fuel tank. 

• A joining structure according to any one of claims 1 
to 5, characterized in that 

the first plastic part (21) has at least one of 
either a recessed portion (34A) or a protruding por- 
tion (34B), and the metamorphic polyethylene layer 
(23) has at least one of either a recessed portion or 
a protruding portion to engage with at least one of 
erther the recessed portion (34A) or the protruding 
portion (34B) provided on the first plastic part (21). 

A joining structure according to any one of claims 1 
to 5, characterized in that 

the second plastic part (22) has at least one 
of either a recessed portion or a protruding portion 
(36), and the metamorphic polyethylene layer (23) 
has at least one of either a recessed portion or a 
protruding portion to engage with at least one of ei- 
ther the recessed portion or the protruding portion 
(36) provided on the second plastic part (22). 

8. A joining structure according to any one of claims 1 
to 7, characterized in that 

the first plastic part (21) has a stopper (35) 
extending toward the second plastic part (22) and 
the end portion of the stopper (35) abuts against the 
secondplastic part (22) upon joining of thefirstplas- 
tic part (21 ) and the second plastic part (22) 
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tic fuel tank. 

5. A joining structure according to any one of claims 1 
to 3, characterized in that 

the first plastic part (21 ) is at least a part of an 
onboard refueling vapor recovery valve casing, and 
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FIG . 3A 
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Related Art 
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(54) Plastic parts joining structure 

(57) In a structure for joining a first plastic part and 
a second plastic part, the first plastic part (21) is com- 
posed of at least one resin such as polyamide (PA), poly- 
butylene terephthalate (PBT), polyacetal (POM), poly- 
ethylene terephthalate (PET), orpolyphenylene sulfide 



(PPS), while the second plastic part (22) is composed 
of high-density polyethylene (HDPE). Between the two 
parts (21, 22), a metamorphic polyethylene layer (23) 
exhibiting a good joining property for both the first and 
second plastic parts (21 , 22) is interposed to join the 
parts. 
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